Dekese and REMINA-Samba wells) covering various strati-10 graphic intervals from the central Congo Basin were analyzed 11 for total organic carbon (C org ), total inorganic carbon (C inorg ), 12 and total sulfur content. Rock-Eval analysis and vitrinite re-13 flectance (R o ) measurements were performed on the basis of 14 the C org content. Fifteen samples were chosen for molecular 15 organic geochemistry. Nonaromatic hydrocarbons (HCs) were 16 analyzed by gas chromatography (GC)-flame ionization de-17 tection and GC-mass spectrometry.
Finally, R o data were used to create one-dimensional models 61 for the REMINA-Dekese and REMINA-Samba wells, giving
INTRODUCTION

65
Intracontinental sedimentary basins contain some of the world's 66 major hydrocarbon (HC) provinces, for example, the giant gas 67 resources of West Siberia (Surkov et al., 1991; Kontorovich 68 et al., 1996; Littke et al., 2008) . Some of the source rocks in Asia; Harris et al., 2004) . In later rifting stages, potential source 74 rocks were also deposited under deltaic and marine conditions. 75 Katz (1995) conditions during late rift phase (Schull, 1988) (Pedersen and Calvert, 1990) ; (2) slow sediment 89 accumulation that does not dilute the OM (Tyson, 90 2001); and (3) oxygen-depleted (anoxic) conditions 91 that limit oxidation reactions in the water column 92 and in the shallow sediments (Demaison and Moore, 93 1980).
94
The Congo Basin is one of the largest intra- potential. Between 1950 and 1980, geophysical in-99 vestigations and data from four wells (ESSO Zaire-100 Mbandaka, ESSO Zaire-Gilson, REMINA-Samba, 101 and REMINA-Dekese) gave further insight into 102 the structure of the Congo Basin and the deposited 103 sequences. Results of the first exploration campaign 104 (gravimetry, refraction seismics, field mapping, 105 and drilling of the REMINA-Samba and REMINA-106 Dekese stratigraphic boreholes) by REMINA (1952 REMINA ( -107 1956 ) are synthesized in Cahen et al. (1959 Cahen et al. ( , 1960 108 and Evrard (1957 Evrard ( , 1960 , whereas those from the 109 second exploration phase conducted by Shell, Tex-110 aco, and Japan National Oil Corporation (JNOC   AQ5   ) 111 (1970) (1971) (1972) (1973) (1974) (1975) (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) ; seismic reflection, field investigations, 112 and drilling of the ESSO Zaire-Mbandaka, ESSO 113 Zaire-Gilson exploration boreholes). Only short 114 syntheses have been published by Lawrence and 115 Makazu (1988) and by Daly et al. (1992) Daly et al. (1991 Daly et al. ( , 1992 (Crosby et al., 2010) 163 (Figure 1) . It has a long history of sediment ac-164 cumulation, tectonic inversion, and erosion since 165 the Neoproterozoic (Veatch, 1935; Cahen and 166 Lepersonne, 1954; Lepersonne, 1977; Daly et al., 167 1992; Giresse, 2005; Kadima et al., 2011a) and is 168 still tectonically active (Delvaux and Barth, 2010 Daly et al. (1992) and Kadima et al. 170 (2011a, b) , the evolution of the Congo Basin started 171 in the Neoproterozoic probably in an intracra-172 tonic extensional context. The subsequent sub-173 sidence is at least partly related to the cooling of 174 the stretched lithosphere during the Paleozoic and 175 was affected by several basin inversion periods. The 176 late Cenozoic subsidence is possibly controlled by 177 the action of a downward dynamic force on the 178 lithosphere either related to a high-density object 179 at the base of the lithosphere (Downey and Gurnis, 180 2009; Crosby et al., 2010) or in response to a 181 downwelling mantle plume (Forte et al., 2010) or 182 to delamination (Buitler and Steiberger, 2010) .
183
The stratigraphic evolution of the Congo Basin 184 is incompletely known because of its large dimen-185 sions and limited exposure and exploration work. 186 The general stratigraphic evolution has been syn-187 thesized by Lawrence and Makazu (1988) Daly et al. (1992), as-192 suming long-distance lateral continuity of the groups. 209 that failed to develop into a real continent break-210 up. The postrift subsidence controlled the depo-211 sition of a first sedimentary unit during the Cryo-212 genian and the Ediacaran. This sequence is known 213 from the work of Verbeek (1970) Kadima et al., 2011b) . Note that the term "couches" refers to the English term "bed." (Fourmarier, 1914; Jamotte, 1931; Cahen 269 et al., 1959 (Passau, 1923; 285 Lombard, 1960; Lepersonne, 1977 , Cahen, 1983a 286 Colin, 1994 (Cahen et al., 1960 AQ8 ) and occurs in a condensed 294 section in the Kinshasa area (Egorov and Lombard, 295 1962 (Lepersonne, 1977; Cahen, 1983b with bituminous shale levels (Cahen et al., 1959, 306 1960; Linol et al., 2011 (Lepersonne, 1951 (Lepersonne, , 1977 Colin, 1994 (Cahen et al., 1959 [230-295 ft] in total for the Cenozoic) (Cahen 339 et al., 1959 (Cahen 339 et al., , 1960 (Cahen 339 et al., , 1983b Lepersonne, 1977; Linol 340 et al., 2011). 341 This review shows that the sedimentary units 342 and discontinuities at the scale of the basin pres-343 ent strong lateral variations in thickness and fa-344 cies. In particular, the Paleozoic-Mesozoic discon-345 tinuity spans the entire Triassic and Jurassic in the 346 REMINA-Samba well, the Permian and Triassic 347 in the REMINA-Dekese well, and is almost absent 348 in the Kalemie area. This loosely constrained pe-349 riod would correspond to an important compres-350 sional basin inversion (Daly et al., 1992) Roux, 1995; Delvaux, 2001; Newton et al., 2006; 355 Tankard et al., 2009 (Figures 1, 2 ). In addition, samples from the 371 REMINA-Dekese and REMINA-Samba wells were 372 collected from the Loia, Stanleyville, and Lukuga 373 groups. One coal sample of mid-Permian post-374 glacial age from the Lukuga coal field near Kalemie 375 along the congolese shore of Lake Tanganyika was Figure 3A ). For the 512 samples of the Lukuga Group, low to moderate 513 (<2%) C org values were measured (Table 1 ). An 514 exception is the coal that has a C org content of 515 48% and a CaCO 3 content of approximately 3% 516 ( Figure 3A) . Samples of the Aruwimi, Ituri, and 517 Lokoma groups generally have the lowest C org 518 contents, with mean values less than 0.2%. The 519 C inorg content and, thus, the CaCO 3 content are 520 generally low (<35%) for the Lukuga, Loia, Stan-521 leyville, and Lokoma groups. High C inorg and CaCO 3 522 values were recorded only for samples of the Aru-523 wimi and the Ituri groups, with CaCO 3 values as 524 much as 99% (Figure 3A) . The CaCO 3 contents of 525 the Stanleyville Group show an increase in C inorg 526 with a decrease in C org (Figure 3A) . 527 The sulfur content is highly variable, especially 528 in samples of the Aruwimi and Loia groups. The 529 highest values-as much as 4.4%-occur in the 530 Aruwimi and Loia groups. The lowest values were 531 measured for the samples of the Stanleyville and 532 Lukuga groups with values less than 0.6%. The 533 Lukuga coal sample also revealed a low TS con-534 tent (0.5%; Table 1 ). The Lokoma Group revealed 535 a high amount of TS (2.69%), leading to a very 536 high TS/C org ratio of 14.16 (Figure 3B Figure 3C ). The OI is in the range of 552 21 to 183 mg CO 2 /g C org , with production index 553 (PI) values as much as 0.07 (Figure 3E (Dow, 1977; Waples et al., 1992) . However, Figure 3F and in Table 1 . The R o measurements 602 revealed values of 0.6 to 0.8% for the Lukuga Group 603 (REMINA-Dekese well; Figure 3F) , where values 604 increase with depth. However, much scatter exists 605 because of the predominance of resedimented vi-606 trinite, which is difficult to distinguish from autoch-607 thonous vitrinite. The Kalemie coal sample micro-608 scopically presents a high amount of vitrinite and 609 sporinite, the latter with a greenish to yellow fluo-610 rescence. Alginite was also observed but only in 611 minor amounts. The R o of this outcrop coal sam-612 ple is 0.47% ( Figure 3F ; Table 1 ). (Littke et al., 1991b) . 625 
Molecular Organic Geochemistry
626 All of the investigated samples of the Congo Basin 627 contain n-alkanes in the range of n-C 12 to n-C 31 628 (Figure 4 ; Table 2 ). In most samples, a clear dom-629 inance of short-chain n-alkanes (n-C 15 -n-C 19 ) rel-630 ative to long-chain n-alkanes (n-C 27 -n-C 31 ) is not 631 obvious, indicating moderate to low maturity lev-632 els and a mixture of aquatic (lacustrine or marine) 633 and terrestrial OM. At high levels of maturity, 634 long-chain n-alkanes are cracked and short-chain 635 n-alkanes clearly predominate. Very high n-C 17 / 636 n-C 27 ratios (>10) were only recorded for the 637 Aruwimi sample and one of the Lukuga samples. 638 The ratio of n-C 17 to n-C 27 is less than 1 in samples 639 of the Loia Group and in some samples of the 640 Lukuga Group; in all other samples, more than 1, 641 with the highest dominance of n-C 17 in the Aru-642 wimi Group. The abundance of pristine (Pr) and 643 phytane (Ph) is moderate to high, with a weak 644 dominance of Pr in samples of Aruwimi, Lukuga, 
686
Identification of these tricyclic terpanes was based 687 on peak identification described by Wang (1993) . (Table 3) . Dekese" (Cahen et al., 1960) . Additional data on 745 the paleogeographic history of the area from 746 (Daly et al., 1992; Giresse, 2005) were also used.
747
For the REMINA-Dekese well, a marked phase . Pristane/n-C 17 versus phytane/n-C 18 for selected Congo samples (interpretation scheme according to Shanmungam, 1985) . Cahen et al. (1959) . Additional data 810 of the paleogeographic history of the area were also 811 used (Daly et al., 1992; Giresse, 2005) . Similarly, Figure 9E ). This value corresponds to a 856 calculated maturity value of 0.7% R o (Figure 9D The TS values were measured in some samples 909 to provide an insight into the depositional envi-910 ronment and, in particular, to the intensity of bac-911 terial sulfate reduction (Berner, 1970 (Berner, , 1984 . Un-912 der anoxic conditions, dissolved sulfate is reduced 913 to H 2 S, which reacts with iron minerals to form 914 iron sulfides. The TS/C org ratios reflect the inten-915 sity of microbial sulfate reduction in OM decom-916 position, giving a qualitative indication of the re-917 dox status in the depositional environment. Berner 918 (1970, 1984) found an empirical relationship be-919 tween sulfur content and C org content, which is 920 typical for most marine sediments deposited under 921 aerobic bottom waters ( Figure 3B ).
922
Moderate to high sulfur content and TS/C org 923 values (Figure 3B ) are characteristic of nearly all 924 samples of the Loia, Aruwimi, and Lokoma groups. 925 These moderate to high ratios indicate a generally 926 strong bacterial sulfate reduction. Very high TS/ 927 C org values suggest that more OM is consumed via 928 sulfate reduction than under normal marine con-929 ditions (Berner, 1984 Littke et al. (1991a) and Lückge et al. (1996) 946 showed that the consumption of part of the me- This could be related to a strong weathering of these 965 rocks that causes an oxidation of sulfides (pyrite) 966 (Littke et al., 1991b) . (Figure 10) (Littke, 1993) . 977 As dissolved sulfate is reduced, the sulfide con- U n c o r r e c t e d P r o o f AQ41 = E-file supplied contains pixelated texts, lines and images. Please check. AQ42 = E-file supplied contains pixelated texts, lines and images. Please check. AQ43 = E-file supplied contains pixelated texts, lines and images. Please check. AQ44 = E-file supplied contains pixelated texts, lines and images. Please check. AQ45 = E-file supplied contains pixelated texts, lines and images. Please check. AQ46 = E-file supplied contains pixelated texts, lines and images. Please check. AQ47 = E-file supplied contains pixelated texts, lines and images. Please check.
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